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T OWA’S soil resources are our richest natural asset. Our soils constitute impor- 
tant foundations of the state’s economy and contribute materially to the nation’s 
prosperity and well-being1. The maintenance of our soils in a high state of productivity 
is essential to the continuing well-being of our state and nation. The job of main­
taining our soils is not an easy one. Fine starts have been made. But the job ahead 
is as tremendous as it is important. It calls for reliable information to be used by 
farmers, both farm operators and farm owners, throughout the state.
Studies to discover this information and educational work to get it to farmers 
require the help of many specialists in soils, economics, crops, livestock, forestry, 
feeding, agricultural engineering, sociology and political science. The job ahead also 
calls for cooperation between local, state and federal agencies sharing the responsi­
bility of finding and encouraging better land use practices. In short, the job ahead 
demands teamwork with many members on the team.
This report is a result of teamwork among Iowa State College research and exten­
sion specialists, representing several departments in the Division of Agriculture and 
representatives of United States Department of Agriculture agencies working to­
gether toward a common goal—more satisfaction from rural living, which cannot be 
achieved without good land use and soil conservation.
Although this report focuses attention upon the land use problems of a soils area 
in western Iowa, much of the reasoning and method of analysis is applicable to 
similar problems throughout the state. Thus, the material contained in this report 
should not be limited in usefulness to the Ida-Monona soils area but could well serve 
as a basis for study and discussions of better land use in other sections of the state.
Another result in the preparation of this report must not be overlooked. In the 
process, a well-rounded team of land use workers has been formed. Each member 
has become acquainted with the contributions expected and needed from other 
members of the team. Through this technique of working together, our research 
and educational specialists can serve better the needs of the people of Iowa.
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Teamwork Toward Better Land Use 
And Soil Conservation in Western Iowa
I. SUM M ARY
ÍOWA’S soil resources are be­ing depleted at a rapid rate. 
At the present time efforts 
aimed at stopping this depletion 
are inadequate. In an attempt to 
meet the problems of land con­
servation additional programs 
are being started. One of the 
major undertakings is the Mis­
souri River Basin Development.
To help lay the groundwork 
for the development of a long- 
range policy for the best use and 
conservation of the state’s land 
resources, representatives of 
Iowa State College and cooperat­
ing agencies made ah intensive 
study of the situation during 
1948 and 1949.
This study was initiated by 
the State Soil Conservation Ad­
visory Committee. Taking part 
in it were representatives of the 
Iowa State College Agricultural 
Extension Service and Agricul­
tural Experiment Station; and 
the Bureau of Agricultural Eco­
nomics, the Soil Conservation 
Service, the Forest Service and 
the Bureau of Plant Industry, 
Soils and Agricultural Engineer­
ing of the United States Depart­
ment of Agriculture.
To help avoid excessive gen­
eralization, the study was focus­
ed on land use and soil conser­
vation in the Ida-Monona soil 
area in western Iowa and the ad­
jacent Missouri River bottom­
land. This area was selected be­
cause it has severe erosion prob­
lems on the upland areas and 
drainage problems on the bot­
tomland.
As a guide to its discussions 
the group developed this concept 
of soil conservation: “Since the 
function of land is to serve the 
wants of people, the objective 
of land use is to maximize the 
products and services yielded by 
land in response to human effort
in the form of labor, manage­
ment and capital.” Thus, the 
purpose of conservation is not 
just the preservation of the 
land ; it is to use it in such a way 
that people will enjoy sufficient 
and continuous supplies of food, 
fiber and services which, come 
from the land.
Planning for conservation re­
quires continual reappraisal of 
objectives. Consideration must 
be given to growth and composi­
tion of population and to 
changes in demand for products 
of the land including foreign 
demand, new or improved tech­
nology related to land use and 
farming methods and produc­
tivity of the land. Thought also 
must be given to keeping land in 
shape to meet a national emer­
gency and to care for long-term 
consumption needs. Our soils 
must be kept as a stockpile of 
productivity of the essential pro­
ducts derived from land.
Before programs of land use 
and conservation can go forward 
it is necessary to consider many 
factors. The level of productivi­
ty to be used as a goal must be 
set. Information must become 
available to show how far in any 
particular year or period of 
years this level of productivity 
may be departed from without 
doing irreparable damage to the 
soil. It is necessary to know the 
practices and systems that may 
be used to reach the productivity 
goal. Consideration must be giv­
en to the educational and opera­
tional programs best suited to 
reaching the objectives. The 
amount of public funds to spend 
and conditions under which 
these funds should be spent on 
private land need careful study.
This report brings together 
the answers to some of these 
questions, as far as present in­
formation permits. It also sug­
gests fields in which further in­
vestigation and research are 
needed in order to answer equal­
ly important questions.
The Ida-Monona area and the 
adjacent Missouri River bottom­
land run through parts of nine 
counties in western Iowa. This 
area, whose name (Ida-Monona) 
is taken from the main soils 
found in it, occupies a belt of 
hilly and steep land bordering 
the Missouri River bottoms. It 
contains about 1 million acres, 
or about 1 percent of the crop­
land area of the Corn Belt. Ad­
jacent bottomland has an area 
about one-fifth as large.
Agriculture in the area cen­
ters around the production of 
products of high value, mainly 
meat animals. Corn is exported 
from the area, especially from 
the bottomlands.
Soil erosion is a serious prob­
lem. Large gullies have develop­
ed on much of the upland area. 
Flooding of the Missouri River 
bottoms is a problem closely as­
sociated with the runoff from 
the hill land. Also, the silt which 
clogs the drainage ditches comes 
from sheet erosion and the gul­
lies in the hills.
An intensive type of crop pro­
duction is followed. About 78 
percent of the area is in harvest­
ed crops—principally corn and 
oats. Pasture and timber occupy 
the remainder of the area. Tim- 
berland, which amounts to about 
8 percent of the area, is usually 
pastured.
Both corn and oat yields have 
shown increases in recent years 
due to the introduction of im­
proved varieties, use of fertilizer 
and the adoption of other im- 
p r o v e d  practices. However, 
many farmers do not follow a 
regular crop rotation system. 
Grasses and legumes—because
— b-
it is difficult to obtain good 
stands—are usually left down 
for several years.
Some soil conservation prac­
tices have been adopted. But 
their use is not sufficiently 
widespread to correct the seri­
ous conditions that have devel­
oped. Drainage is a distinct 
problem, particularly on the bot­
tomlands. Large sums of money 
have been expended, but have 
contributed little to the solu­
tion of the drainage problem. 
Drainage problems in the bot­
toms are closely related to land 
use in the hills.
Almost one-half of the farms 
are tenant operated. The com­
mon Midwest problems of farm 
tenancy are found in this area: 
short-term occupancy, lack of 
incentives for more stable farm­
ing systems and the like.
Looking to the future it is ap­
parent that both farmers and 
society should consider the long- 
run as well as short-term effects 
of the present farming system 
on the land of this area.
There is little doubt that corn
production will continue to be 
basic to the type of agriculture 
best adapted to this area. All 
plans for land use should, there­
fore, provide for a high level of 
corn production ; at the same 
time these plans must be direct­
ed toward a goal of holding an­
nual average soil losses down to 
about 5 tons per acre, or toward 
a new goal that may be indicated 
by fuller knowledge as being in 
the long-run interests of both 
farmers and the general public.
The land use recommenda­
tions in this report are aimed at 
reducing soil loss to this 5-ton 
objective. Consideration h a s  
been given to allowable varia­
tions from this soil loss as a re­
sult of economic conditions, new 
information which may become 
available, and rotation cycles.
It is assumed that shifts in 
crop production will be accom­
panied by the adoption of suit­
able agronomic and engineering 
practices.
It also is assumed that some 
public expenditures to aid in con­
servation will be needed and that 
adjustments will be made in pub­
lic works programs to achieve 
the conservation goals.
If the recommendations of 
this committee are adopted, it is 
presumed that crop yields will 
increase. The proposed shifts, 
therefore, would not reduce the 
total feed output of the area. In 
fact, there is some evidence that 
feed production may be increas­
ed.
It became apparent as this 
study progressed that much re­
search of basic problems must 
be done before final recommen­
dations could be made for the 
best use of land in this area. 
Later sections of this report 
recommend that the Iowa Agri­
cultural Experiment Station and 
cooperating agencies expand 
present research programs and 
initiate new ones to supply the 
information needed. For with­
out sound and adequate informa­
tion, farming changes to pro­
mote better land use and soil 
conservation cannot be under­
taken with assurance of success.
II. IMPORTANCE OF USE AN D  CONSERVATION OF IO W A ’S LAN D  RESOURCES
The public importance of pro­
per land use must be'recognized. 
Practically all of the nation’s 
food comes directly from the 
soil, and an important share of it 
comes from the soils of Iowa. A 
continuous, adequate supply of 
food is essential to peacetime 
prosperity and is the first line of 
defense in time of war. But a 
continuous, adequate supply of 
food is directly dependent upon 
how we use our soil from year 
to year. Since Iowa is the lead­
ing food producing state, its citi­
zens have a responsibility to the 
nation, as well as to present and 
future generations of Iowa farm­
ers, to use our soil resources 
wisely. Such responsibilities re­
quire us to look far into the 
future.
The way Iowa lands are used 
and their present and future 
condition are of tremendous con­
cern to all Iowans. About one- 
third of the state’s population 
live on farms. Another 20 per­
cent live in small towns and vil­
lages. These people are, either
directly or indirectly, almost 
wholly dependent upon the land 
for a living. The remainder of 
Iowa’s people are dependent to 
various degrees upon the wel­
fare of agriculture and the pro­
ductivity of our soils.
The State Soil Conservation 
Advisory Committee has empha­
sized the “need for developing a 
long-term soil conservation and 
land use program for Iowa.” Be­
hind this need is the realization 
that: (1) Iowa soils are a most 
valuable natural resource and 
their maintenance in a high state 
of productivity is vital to the 
well-being of the state and na­
tion; (2) continuous heavy crop­
ping of the soil has resulted in 
reduced fertility, deterioration, 
and abandonment of some lands 
for agricultural use; (3) most 
land use maladjustments can be 
corrected privately by farm 
owners and operators with the 
aid of research and education— 
technical assistance and incen­
tive payments can speed up the 
process; (4) in certain instances
conservation is beyond the im­
mediate control of the individual 
farmer, because he lacks credit, 
has inadequate tenure arrange­
ments, is burdened by excessive 
debt and taxes, is restricted by 
road layout and similar circum­
stances; or he must contend 
with the effects of erosion and 
other problems which originate 
beyond the boundaries of his 
farm; (5) public interest may 
call for land use shifts, practices 
and improvements beyond the 
point of profitability to the in­
dividual farmer—such measures 
may demand public assistance 
up to the point of public profit­
ability; (6) all efforts to con­
serve soils, local, state, regional 
and national, should be fully in­
tegrated towards the unified 
purpose of long-time land use— 
unfortunately, this integration 
has not yet been fully effected.
As the first step in develop­
ing a long-range land use policy, 
the State Soil Conservation Ad­
visory Committee recommended 
that a land use study be made.
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Following this recommenda­
tion a study group was formed, 
made up of interested people at 
the College and various cooper­
ating agricultural agencies. Aft­
er considering several ways of 
studying our land use problems, 
this group decided that its first 
year’s study should be concen­
trated on a limited area. The 
Ida-Monona area in western 
Iowa was picked because it has
serious land use problems. Ero­
sion and gullying have assumed 
serious proportions in the 60 to 
70 years this area has been un­
der cultivation. In addition, the 
area lies within the Missouri 
River basin and it will be affect­
ed by currently planned devel­
opments within this region. 
Much of the area also is in the 
Little Sioux River watershed, 
where an extensive program to
retard water runoff and soil 
erosion is now underway.
The committee believed that 
by studying the problems of this 
area and by making recommen­
dations for needed changes in 
land use and management, it 
would be taking a step toward 
setting a pattern for similar 
studies in other parts of the 
state.
III. W H AT IS GOOD LAND  USE AND CONSERVATION?
Land is used by man to pro­
vide for his wants. He uses it 
as a source of food, fiber, shelter 
and services. His purpose is to 
get from the land the largest 
amount of products and services 
he can in return .for the labor, 
management and capital he 
finds worthwhile to use.
When conservation practices 
are applied to land, the object 
is to get a larger amount of pro­
duction over a longer period of 
time than would otherwise be 
received. Conservation is in 
sharp contrast to mining of the 
soil—of getting a maximum pro­
duction in a short period, rather 
than operating to obtain long­
time benefits. It means consid­
ering both the needs of people 
and the productive capacities of 
land.
Conservation is not and 
should not be considered an end 
in itself. Instead, conservation 
should be viewed as the means of 
providing over a period of time 
the food, fiber and services 
which people desire and which
particular lands are best capable 
of producing.
Land use recommendations 
must consider present needs and 
situations as well as a look into 
the future.
Among factors that must be 
continually reappraised are: (1) 
population growth and location, 
(2) consumption habits and 
tastes, (3) foreign trade, (4) 
changing productivity of land,
(5) technological developments,
(6) substitution of non-land fac­
tors for land and its products, 
and (7) a margin of safety 
(which guarantees an adequate 
level of productivity) for nation­
al emergencies and for miscalcu­
lations of needs. Such a contin­
gency reserve of soil productivi­
ty is a necessary counterpart of 
our national efforts to stockpile 
various kinds of strategic natur­
al resources.
Conservation programs de­
mand that we find answers to 
questions such as the following: 
To what extent is erosion to be 
controlled? What level of pro­
ductivity should we strive to 
achieve and maintain ? During 
any particular year or period of 
years, how far can this level be 
departed from without doing ir­
reparable harm to the soil ? 
What are the practices and sys­
tems whereby this level may be 
achieved? Over what period of 
time should these objectives be 
achieved ? What practices should 
be effected immediately? What 
practices and systems should be 
in operation within 5, 10 and 15 
years? What are the obstacles 
and resistances obstructing de­
sired land use and soil conserva­
tion practices? How may these 
obstacles and resistances best 
be overcome ? What types of 
operational and educational pro­
grams are best suited to the 
achievement of these objectives? 
To what extent and under what 
conditions are expenditures of 
public funds on private lands 
justified? How can public funds 
expended on private land be pro­
tected from private exploita­
tion?
IV . SITUATION AN D  PROBLEMS IN  THE “IDA-M ONONA SOILS A R E A ” AN D  ADJACENT
MISSOURI R IVER  BOTTOMLANDS
The Ida-Monona soils area is 
located in western Iowa just east 
of the Missouri River. This 
places it near the western part 
of the Corn Belt. The area occu­
pies a strip about 100 miles long 
and up to 35 miles wide. It in­
cludes about 1 million acres of 
farm land, which is about 3 per­
cent of the farm land of Iowa.
Iowa’s largest bottomland 
area—the broad Missouri River 
bottoms—lies just to the west, 
The Ida-Monona area as a 
whole is a productive farming
region, although some of the up­
land is too hilly and some of the 
bottomland is too wet to make 
good farm land. However, the 
area as a whole produced as 
many harvested crops per acre 
of all land in farms as the aver­
age for the entire state during 
the war period. Production on 
the bottomland is about at the 
same level.
About 13 persons of all ages 
live on and are supported by 
each section of farm land. Since 
much of the land is rented, many
non-farm land-owning persons 
also get considerable income 
from this area.
The area is part of a much 
larger geographical region that 
follows a generally similar type 
of farming. This broad area lies 
on either side of the Missouri 
River. It extends from the 
southern part of South Dakota 
to northwestern Missouri. Meat 
animal production is the domi­
nant type of farming although 
cash grain farming is common, 
especially on the river bottoms.
The Ida-Monona'area is the hill- 
iest section in this larger region.
Since this area lies toward the 
western part of the Corn Belt, 
rainfall here is less certain than 
farther east. However, with 
good farming methods, produc­
tion of the upland soil is reason­
ably good to excellent except in 
extreme drouth years. The bot­
tomlands suffer in years of 
heavy summer rainfall, but 
much of the hill land fares bet­
ter than usual under these con­
ditions.
The area receives some 28 to 
30 inches of rainfall annually, 
much of which falls in quick 
dashing rains during the sum­
mer. The surplus water is car­
ried off by several larger rivers, 
the Floyd, Little Sioux, Maple, 
Soldier, Boyer and Nishnabotna 
and their smaller tributaries. 
All of these streams empty into 
the Missouri River.
Flood conditions are common 
on these smaller rivers because 
of the steepness of the land and 
the quick dashing rains in the 
area which they drain. Original­
ly these streams were shallow 
and crooked. They have been 
straightened in an attempt to 
carry the water away faster, 
which may have contributed in 
part to the present gully prob­
lem. Bottomland flooding is 
made even more serious because 
of the broad width of the bot­
tom and the sluggish movement 
of water across this level area. 
A large investment in drainage 
channels, dikes and the like has 
been necessary on the Missouri 
River bottoms in Monona, Wood­
bury and Harrison counties to 
make it possible to farm the bot­
tomland. Moreover, the con­
tinued heavy silting of the chan­
nels across the bottomland re­
quires large and regular expen­
ditures to keep them cleaned out. 
It is often difficult, if not im­
possible, to drain the surface 
water off the bottomland during 
and after heavy rains when the 
ditches are running full from up­
land area runoff.
The area is peopled by an in­
dustrious and thrifty type of 
farmer. In earlier years, it 
seemed the logical course for 
them to exploit the fertile soil
in order to accumulate capital 
and raise the level of living in 
the community. Since a heavy 
cropping program did not seri­
ously reduce crop yields in the 
area, there was little incentive 
to follow other than an intensive 
grain farming pattern. The high- 
income period following World 
War I led to extreme land in­
flation. This inflation period 
fastened high fixed costs on the 
area. A long deflation followed 
along with the rather extreme 
drouth and depression condi­
tions of the 30’s. Two decades 
were needed to liquidate the 
high fixed costs incurred after 
World War I. So exploitive farm­
ing was followed through all 
this period as a matter of course.
Fortunately, the recent higher 
income period has not brought 
any serious recurrence of over- 
capitalization comparable to 
that experienced after World 
War I. Many farmers have held 
back a considerable share of 
their higher wartime earnings 
and still have them available to 
use to improve their farming 
and to raise their standard of 
living.
Farm Size and Organization
The family farming pattern 
that is typical of Iowa is the 
common one in this section. A 
few larger farms are found, 
mostly on the bottoms. In Har­
rison, Monona and Woodbury 
counties 77 farms of 700 acres 
or more in size were enumerated 
in the 1945 census. These large 
farms are in the minority. In the 
upland area, farms average 187 
acres in size. They average 
somewhat larger in the bottom.
With commercial family farm­
ing as the dominant type, more 
capital is used in carrying on 
farm production. Farming is 
generally well mechanized, labor 
output per man is well above the 
Corn Belt average, and farms in 
general are well provided with 
working capital.
In a four-county area that is 
fairly representative of upland 
farms (table 1) livestock farm­
ing was the most common type 
as classified by the federal cen­
sus in 1945. About two-thirds of 
the farms were livestock farms
TABLE 1. PROPORTION OF FARMS BY 
ACREAGE AND TYPE, 1945
Size o f farms
4-county 
area ( % ) 1 State (% )
30-49 acres 3 .4
50-99 acres 11 15
100-179 acres 44 43
180-259 acres 26 22
260-379 acres 12 12
380 acres and up 4 4
Types o f farms2 
Livestock 63 60
Crop 19 13
General 16 22
Poultry 1 3
Dairy 1 2
1 Crawford, Harrison, Ida and Shelby counties.
2 Fruit, vegetable, horticultural and forest 
products farms omitted. Only farm s with 
gross income o f $600 or more are included.
and about one-fifth were crop 
farms with corn as the major 
cash crop. Only 2 percent were 
specialized dairy or poultry j 
farms.
In the upland areas, about 80 
percent of the feed units pro­
duced on farms is grain, and I 
most of this is corn. The remain­
ing feed is about evenly divided 
between hay and pasture.
TABLE 2. FARM LAND USE IN THE IDA- I
MONONA AREA COMPARED W ITH THE I
STATE OF IOWA, 1947.
Ida-Monona Area State o f Iowa
Acres Percent Acres Percent
Average farm 187 100 170 100
Row crops 74 40 60 35
Small grain 38 20 27 16
A lfalfa-clover 
& tim. hay 12 6 15 9
All pasture 41 22 51 30
Other farm 
land 22 12 17 10
This proportion has changed 
very little during the past 30 
years. During that period corn 
yields per acre have risen nearly 
50 percent while oat yields show 
less than a 10 percent increase. 
Hay yields have risen consider­
ably as tame hay has gradually 
replaced wild hay, and as alfalfa 
and other legume mixtures have 
replaced the older kinds of tame 
hay. Hay yield data are not 
accurate enough to make exact 
comparisons.
This combination of feed en­
courages the production of meat 
animals, especially hogs and fat­
tening cattle.
More than half of the corn fed 
in the area goes to hogs, accord­
ing to the best estimates. Hogs 
are generally fed to a rather 
heavy weight since nearly four 
out of five pigs are farrowed in 
the spring. On beef feeding 
farms the spring pigs follow cat-
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Pig. 1. Brome-alfalfa pastures provide good grazing for beef herds in this area.
tie and are often carried on the 
farm until the cattle have been 
fattened. On rented farms, 
spring pigs fit in better with the 
tenure situation.
Cattle feeding ranks next in 
importance to hog raising. Many 
of the cattle are fed during the 
winter and spring. About one- 
fourth of the cattle fattened in 
Iowa are fed in an eight-county 
area in this part of the state. 
The large grain supply and less 
plentiful hay and pasture supply 
encourages shorter feeding pe­
riods. This program also is en­
couraged by the nearby loca­
tion of the Sioux City and Oma­
ha feeder and fat cattle markets. 
Farmers are able to capitalize 
on their skill as buyers and sell­
ers of cattle as well as making 
use of their feed crops for cattle 
fattening. Thus, the feeding of 
medium to heavier weights of 
cattle fits in with the feed sup­
ply of the area, with the mar­
keting conditions, and the man­
agement, skill and ability that 
farmers have developed to make 
profitable use of this situation.
There has been some trend 
toward feeding a larger propor­
tion of medium and lighter 
weight cattle that are better 
adapted to a longer feeding per­
iod and to more use of pasture 
and roughage. Summer cattle 
feeding programs on grass are 
somewhat handicapped by oc­
casional drouths. As farming 
systems are developed which 
reduce the effect of drouths on 
summer feed production, this 
system is likely to expand.
Dairying and poultry produc­
tion are, for the most part, sup­
plementary enterprises on the 
farms in this part of Iowa. They 
are by no means unimportant 
but they are not commonly con­
sidered to be a major source of 
income. Dairying is more impor­
tant near the urban centers such 
as Sioux City. For example, 
Woodbury County was listed as 
having 35 specialized dairy 
farms of commercial size in 
1944, while Monona and Harri­
son counties together had only 
10 such farms.
Two general adjustments in 
farm plans seem to be underway 
at present although the rate of 
change is not great. One of 
these adjustments is the slow
trend away from the very heavy 
acreage of corn. Over a 35-year 
period, this area has shown a 
slight downward trend in inter­
tilled crop acreage. This is in 
contrast with a slight uptrend in 
the state of Iowa as a whole. The 
forces back of this downtrend 
seem likely to continue until a 
new point of balance is reached.
The second adjustment is to­
ward a larger use of hay and 
pasture. One change is to use 
more hay and pasture in the 
ration of roughage-consuming 
animals. The other is to increase 
the number of such animals on 
farms. While data are lacking, 
the trend seems to be a definite 
one and in keeping with the land 
use pattern described above.
Tenancy and Ownership
Tenancy is relatively high in 
this area as compared to the en­
tire state. In 1949, 49 percent 
of all farms were operated by 
tenants as compared to 42 per­
cent for all of Iowa. In 1900, it 
was 39 percent as compared to 
35 percent for the entire state. 
In 1920 the comparable figures 
were 46 and 42 percent, and in 
1940, 56 and 48 percent.
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Fig. 2. This diagram shows the relationship of the soils of this area and the characteristics of the several soil types.
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In addition, many owners rent 
some additional land. As a re­
sult about 54 percent of all the 
farm land in the area is under 
lease and 57 percent of the farms 
contain some rented land. Thus, 
over one-half of the land and 
farms of the area involve rental 
arrangements.
There are some indications 
thg,t ownership turnover in this 
area is somewhat higher than 
for the state as a whole. In Iowa 
about 70 farms out of each 1,000 
are transfered each year to a 
new set of owners1. This high 
rate of turnover interferes with 
long-term land use systems and 
planning. Under the present 
rate of turnover, an equivalent 
number of all farms in the area 
will change ownership each 14 
to 15 years.
The usual problems of tenancy 
and ownership prevail in this 
area. The 1-year crop share 
lease is the most common form 
of renting. Since the tenant is 
not sure of remaining on his 
place beyond the current year, 
he makes few improvements and 
avoids adoption of cropping sys­
tems of a long-term nature. Such 
practices are not conducive to 
good land use and soil conserva­
tion.
Land owners are reluctant to 
make improvements from which 
they do not receive immediate 
benefits. The reluctance of land 
owners to build fences and live­
stock buildings or to provide 
permanent pastures handicaps 
cash and crop-share tenants in 
carrying on good land use opera­
tions.
This combination of attitudes 
and relationships creates serious 
land use problems which must 
be dealt with in any long-run 
land use program in the area.
Soils of the Area and Their 
Special Management Problems
Originally most of the Ida- 
Monona area was covered with 
grasses. Some trees grew along 
the streams and in wind-protect­
ed coves and on east-facing 
slopes.
In the period since this sec- 
tion was settled, some trees have
1 The Farm Real Estate Situation, USDA 
Circular No. 754, 1946.
established themselves on pas­
tured areas. This probably is 
due to the fire protection afford­
ed by the pasture land.
Most of the Ida-Monona area 
has steep slopes. The steeper 
areas usually occur along the 
bluffs of the Missouri River bot­
tomlands.
The material from which most 
of the upland soils were formed 
was blown from the Missouri 
bottomlands upon the hills thou­
sands of years ago. This wind­
blown material, called “loess,” 
is mostly silt. It has very little 
sand or clay and is not sticky 
when moist. Close to the bluffs 
where the loess is thickest, it 
has a depth of 40 to 50 feet or 
more. Where the loess is deep 
and mostly silt, almost vertical 
road cuts are possible.
Some of the soils were origi­
nally quite high in organic mat­
ter, although on most of the 
steep slopes the organic matter 
layer, or topsoil, was only about
4 to 6 inches thick. In coves 
and on the gentle slopes the top­
soil was darker and deeper, 
sometimes as thick as 15 to 20 
inches. Variations in the orig­
inal thickness of the topsoil of 
several soil types are shown in 
the soil profile diagram. (Fig. 
2.)
Bottomland soils vary greatly 
in organic matter content and 
topsoil thickness. Luton clay soil 
has black topsoil, usually 15 to 
18 inches thick. Hornick silt 
loam soil has a grayish colored 
topsoil.
Drainage and Flooding
Crops on the bottomland are 
damaged by: (1) levee breaks 
on main stem drainageways, (2) 
Missouri River floods, and (3) 
the lack of adequate means for 
removing surface water.
Very little bottomland is ade­
quately drained. The water 
table in the bottomland is fre­
quently within 12 inches of the
Fig. 3. Runoff from the uplands has developed deep, wide gullies that ex­
tend for considerable distances back into the drainageways.
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Fig. 4. Corn planted up and down the slopes has caused much of the sheet 
erosion in this area.
ground level during April, May 
and June.
Use of tile is not generally 
satisfactory. One problem is the 
lack of suitable outlets. Another 
problem is the impermeable 
character of the subsoil in much 
of the area. Because of the tight, 
slowly permeable subsoil, water 
moves to the tile very slowly 
and little or no benefit results 
if tile are installed at spacings 
that are economical. Of the 
areas that are tiled, from one- 
third to one-half is usually 
drowned out. Practically com­
plete crop losses have occurred 
in 5 of the last 20 years.
Public drains, consisting most­
ly of open ditches, now in opera­
tion represent an investment of 
some $760,000. About 35 per­
cent of the cropland (442,000 
acres) is in drainage districts. 
From 10 to 35 percent o f the 
cropland is in need of drainage 
restoration.
The use of grasses and le­
gumes regularly in the cropping 
system is not practiced by farm­
ers in the bottomland areas. This 
probably is due to the lack of 
livestock on these farms and to 
the hazards to crop and live­
stock production.
Erosion and Depletion
Erosion is severe in the upland 
area. The steep slopes and silty 
soils both contribute to the con­
dition. Sheet erosion occurs ex­
tensively, and deep gullies form 
in the natural drainageways, 
where the Napier and Kennebec 
soil types occur.
In these drainageways the 
vertical fall or grade is high. As 
runoff from the adjacent steep 
slopes is concentrated in them, 
steep, straight-walled gullies de­
velop quickly. The more intense 
the rainfall and resulting runoff, 
the faster they develop. Often 
these gullies are 50 to 60 feet 
deep. Many are 100 feet or more 
wide and their length may be 
from 1 to 5 miles. These gullies 
are perhaps the most serious 
problem in the area.
Although the gullies are one 
of the more serious problems, 
sheet erosion also is serious. 
Cultivation of corn up and down 
steep hills of this area has con­
tributed to the sheet erosion 
problem and increased the run­
off. Almost all of the original 
topsoil of the cultivated areas 
of the Ida silt soil type has been 
lost by erosion. Likewise, sheet 
erosion has removed much of the 
original topsoil of the Monona 
silt loam soil type.
Ida soil, in its virgin state, 
had only 4 to 6 inches of topsoil. 
Monona soil ranged from 6 to 12 
inches. On the Monona soil 
where the slopes range from 2 
to 5 percent, much of the origi­
nal topsoil still remains, but on 
stteeper slopes it has largely been 
washed away.
Indicative of the high rate of 
erosion on these soil types are 
measurements taken at the 
Western Iowa Experimental 
Farm near Castaña. From May 
15 through Dec. 31, 1948, 22 
inches of rain fell at this farm. 
On Ida silt loam soil with a slope 
of 14 percent, 38.3 tons of soil 
per acre were lost from corn 
planted up and down the slope. 
This represents a loss rate of an 
inch of soil in from 3 to 4 years 
when farmed this way.
Because the Ida and Monona 
soils are the most extensive 
types of the upland soils of the 
Ida-Monona area, this rate of 
lpss is particularly serious. The 
steepness of the slopes—many
of which are above 12 percent— 
makes it difficult to use many 
of the accepted erosion control 
measures.
Although the entire area has 
not been surveyed, good esti­
mates of the percentage of soil 
within various slope classes have 
been obtained in Woodbury 
County. This range is shown in 
table 3.
TABLE 3. PERCENTAGE OF LAND IN 
WOODBURY COUNTY BY SLOPE CLASSES.
Slope classes 
percent
Percent of 
area
0-1 17.8
1-5 13.0
5-9 22.4
9-14 29.9
14-18 12.3
18-24 3.9
24-up 0.6
Although detailed surveys of 
erosion and soil depletion in the 
Ida-Monona area have not been 
completed, preliminary d a t a  
from Woodbury County, sum­
marized in table 4, may be taken 
as an estimate of the problem in 
the area as a whole.
To arrive at a basis for man­
agement of various soils it is 
helpful to group them accord­
ing to their characteristics, per­
centage of slope, extent of ero­
sion and drainage problems. 
Such a grouping of Woodbury 
County soils is made in the fol­
lowing classification.
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TABLE 4. EXTEN T OF EROSION IN WOODBURY COUNTY.
Erosion situation Percentage o f county Remarks
Little or no erosion 25
Moderate gully problem in
Serious sheet erosion 25 natural drainageways
Severe sheet erosion 50 Severe gully problem in 
natural drainageways
Classification of Land According to 
Physical Soil Factors and Its Relation 
to Land Use (Woodbury County)
CLASS I—Nearly level soils 
with slight hazards to the main­
tenance of the soil and requiring 
no treatment other than good 
management to control erosion 
and maintain production. These 
soils comprise 15 percent of the 
total land area.
CLASS II—Land with moder­
ate hazards to the maintenance 
of the soil and to crop produc­
tion. These soils comprise 19 
percent of the total land area.
Sub-Class Ha—Sloping land 
(2-9 percent) where erosion 
is the dominant hazard.
Sub-Class lib—Nearly level 
soils where wetness is the 
dominant hazard (only 1,200 
acres in this class.)
CLASS III—Land with severe 
hazards to the maintenance of 
the soil or to crop production. 
These soils comprise 43 percent 
of the total land area.
Sub-Class Ilia—Sloping (9- 
14 percent) lands where ero­
sion is the principal hazard.
Sub-Class Illb—Nearly level 
(0-2 percent) heavy textured
soils where wetness is the 
dominant hazard (68,000 
acres in this class).
Sub-Class IIIc—Level to 
gently sloping (0-4 percent), 
light textured soils where the 
dominant hazard is drouth. 
CLASS IV—Land with very 
severe hazards to the mainten­
ance of the soil and to crop pro­
duction. Its use for row crops 
is restricted. These soils com­
prise 15 percent of the total land 
area.
(No land was found in Class 
V, consisting mostly of grazing 
land.)
CLASS VI—Land suited for 
permanent vegetation but need­
ing moderate care or restric­
tion in management. These soils 
comprise 5 percent of the total 
land area.
CLASS VII—Land suited to 
permanent vegetation but need­
ing severe restriction in its use 
and management. These soils 
comprise 3 percent of the total 
land area.
Fertility and Moisture 
Deficiency Problems
Ida soils have an extreme de­
ficiency of available phosphorus. 
As these soils contain lime at 
the surface the phosphorus is 
present mainly as apatite, or 
“rock phosphate.” This phos­
phorus is only very slowly avail­
able to corn, oats and meadow 
crops such as alfalfa and brome- 
grass. |
Table 5 shows that oat and 
alfalfa yields may be increased 
by addition of soluble phosphate 
fertilizer. The data show that 
unless nitrogen is present in ade­
quate amounts, best results from 
phosphate fertilizer cannot be 
obtained for oats. Thus, the Ida
■¡■¡¡¡■¡¡I
Fig. 5. Scenes such as this are common sights in western Iowa.
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TABLE 5. THE EFFECT OF NITROGEN AND 
PHOSPHATE FERTILIZER ON YIELDS OF 
OATS AND UPON STAND AND YIELD OF 
HAY1
Fertilizer
Oat yield 
(bushels 
per acre)
A lfa lfa  
stand 
(plants per 
sq. foot)
Hay yield 
(tons çer 
acre)
Nitro-
gep
Phos­
phate
(pounds per 
acre2)
0 0 12.8 18.1 .43
20 0 13.7 16.5 .44
0 80 19.1 24.2 2.17
10 80 33.1 22.1 2.16
20 80 31.8 21.6 1.95
40 80 49.0 22.1 1.75
1 Data from  Western Iowa Experimental 
Farm, Castana, Iowa for 1947-48.
Second annual report, Western Iowa Exp. 
Farm, 1948. FSR-1, Iow a State College.
2 Nitrogen applied as ammonium sulfate and 
phosphorus as superphosphate. Phosphorus 
represents pounds o f P20'2 per acre.
soils need application of phos­
phate fertilizer, and nitrogen 
either as manure or as fertilizer.
Monona soils, especially if 
severely eroded, are low in nitro­
gen. Good yield increases have 
been obtained from nitrogen fer­
tilizer applied to the oat crop. 
Phosphorus in Monona soils is 
more available and yields are not 
limited as on the Ida soils. 
Detailed information on the
phosphorus needs of other soils 
of the area is not available. 
Phosphorus may give good re­
turns on some of the other soils, 
but it is not likely that deficien­
cies will be as extreme as for 
the Ida soils.
In general, potash is not need­
ed for most of the soils at the 
present time.
Nitrogen is low on many soils. 
For small grain crops, nitrogen 
fertilizer will increase yields on 
some soils. Nitrogen fertilizer 
will often increase corn yields, 
especially on eroded Monona 
and Ida soils. Most of this ni­
trogen can be obtained from im­
proved rotations and manures.
Moisture deficiency is a prob­
lem on several soils of the area. 
Ida and Monona soils have low 
water-holding capacity. Ida soils 
have lower moisture-holding ca­
pacity than Monona. On both of 
these soils, the corn yield is re­
duced if a drouth occurs. This 
drouth hazard is increased if 
deep rooted legumes such as al­
falfa are grown for several years
ahead of a corn crop, because 
they deplete the subsoil mois­
ture.
Tillage Practices
Contour listing is being used 
in the area to control erosion 
and conserve moisture. Studies 
at the Soil Conservation Experi­
mental Farm in Page County 
show that soil and water losses 
from contour listing were only 
one-fifth of that when the rows 
were listed up and down hill. 
Contour listing is about twice as 
effective as contour surface 
planting in reducing runoff and 
erosion. It saves time and labor 
and makes weed control easier.
At the present time listing is 
used on about 90 percent of the 
Ida-Monona area in Fremont 
and Mills counties. It is used to 
a smaller extent in West Potta­
wattamie and Harrison counties. 
The lister is used on only a few 
farms in Woodbury, Monona, 
Plymouth and other northern 
counties in the Ida-Monona soil 
area.
Pig. 6. Contour listing of corn is one of the most effective erosion control methods.
With listing there is the risk 
of reduced stands by silting-in 
of the furrows on the light tex­
tured soils during heavy rains. 
Two other disadvantages of list­
ing are the present lack of satis­
factory fertilizer attachments 
for listers and the fact that the 
seed is placed in cool, moist soil 
where the seedbed is not well 
prepared.
Over a period of years, there 
is no significant difference in 
yields on listed fields as com­
pared to plowed fields. In years 
of low rainfall there is a definite 
advantage in favor of listing.
Level terraces, supported by 
necessary cropping practices, 
are used on some of the upland 
soils. They can be used since the 
rate of water infiltration is high.
Crops, Meadows and Pastures
Corn is the most important 
crop in the Ida-Monona soil area 
in terms of present acreage and 
production of feed units. Aver­
age yields for 1940-46 inclusive 
were 41 percent above the 1890- 
99 average. The upward trend 
in corn yields is largely a re­
sult of the development and 
widespread adoption of higher 
yielding corn hybrids and other 
technological im provem ents. 
Gully erosion now prevents 
growing intertilled crops on 
some fields.
The northern corn root worm 
has caused extensive damage in 
some fields where corn is grown 
year after year. The European 
corn borer threatens to become 
an important factor in reducing 
corn yields.
Oats is the major small grain 
crop grown in the Ida-Monona 
soil area. In contrast to corn, 
the yield of oats in the four 
counties in western Iowa was 
only 7 percent higher in 1940- 
46 than in 1890-99. Corn pro­
duced 1.8 times more pounds of 
grain per acre than oats in the 
early period and 2.9 times more 
in 1940-46. Therefore corn has 
shown an increasing yield ad­
vantage over oats in recent 
years.
Development of new oat varie­
ties has helped to improve yields 
in this area. Equally important 
is the response of oats to nitro-
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gen and phosphate fertilizer, 
particularly on the Ida soils. 
More widespread use of better 
varieties and proper fertilizers 
should tend to increase the value 
of oats in the cropping system.
Establishment of stands of 
grasses and legumes is difficult 
on the Ida-Monona soils.
Seedings often fail because of 
lack of moisture. This is due in 
part to the low moisture-holding 
capacity of the soils and the 
lower annual rainfall of the area 
as compared to the eastern sec­
tions of Iowa. Grasshoppers fre­
quently damage new seedings 
and established stands. Farmers 
tend to leave stands down longer 
than is desirable for best yields 
of the succeeding crop and for 
good soil management. Much of 
the tame hay acreage in this 
area is alfalfa, which is the most 
productive and best adapted le­
gume for these soils. There is 
an increasing trend toward seed­
ing bromegrass with alfalfa. In­
cluding a grass with the legume 
may not increase the yield of 
hay, but the presence of grass 
roots in the sod helps greatly in 
erosion control. Grass mixed 
with alfalfa also seems to be a 
factor in reducing bloat in cat­
tle.
Drouth and heat killed most of 
the permanent bluegrass pas­
tures in western Iowa in the mid­
dle 30’s. Many of these pastures 
were plowed and planted to cul­
tivated crops. Attempts at re­
seeding with bromegrass often 
failed because unadapted varie­
ties were seeded. Now Fischer, 
Lincoln and Achenbach are used 
almost exclusively and stand es­
tablishment has become more 
certain.
Some farmers are reluctant 
to use alfalfa or sweetclover pas­
ture because of fear of bloat. 
One of the pasture problems of 
this area is to develop systems 
of grassland and livestock man­
agement to minimize the bloat 
hazard. A possible solution may 
be in the use of bromegrass-al- 
falfa seedings which are har­
vested for hay in the first year 
when alfalfa predominates and 
grazed in the second year when 
bromegrass has established it-
TABL/E 5-A. THE EFFECT OF SPRING A P ­
PLICATION OF NITROGEN FE RTILIZE R  ON 
BROMEGRASS SEED PRODUCTION, M AR­
SHALL SILT LOAM. SOIL CONSERVATION 
EXPERIM EN TAL FARM , CLARINDA, IOWA. 
1948-49.
Nitrogen Yield bromegrass
lbs. per acre seed, lbs. per acre
None 244
20 449
40 570
80 795
self and makes up a major por­
tion of the mixture.
Most of the alfalfa seed pro­
duced in Iowa is grown in the 
western part of the state, but 
seed yields generally have been 
low. Use of DDT to control 
harmful insects holds promise 
for increase of alfalfa seed 
yields.
Bromegrass seed yields in the 
Ida-Monona area are not as high 
as is possible with better man­
agement. Yields can be greatly 
increased in pure stands by ap­
plying nitrogen fertilizer (table 
5-A) or by growing the crop in 
cultivated rows. Row plantings, 
cultivated and fertilized with ni­
trogen, produce seed yields that 
provide good cash returns for 
farmers who are equipped to 
handle specialized crops.
Forestry
In the Ida-Monona and bot­
tomland soil association areas 
considered in this report there 
are 171,9812 acres of timber- 
lands, or 7.7 percent of the total 
area in timber.
The major portion of the bot­
tomland timber is confined to 
areas subject to frequent over­
flow and loss of crops. How to 
manage this timber to produce 
the greatest returns is a major 
problem. Numerous acres of 
overflow lands have been cleared 
of existing timber stands, drain­
ed and planted to crops or used 
as pasture. Some of these lands 
might have yielded greater re­
turns when properly managed 
for timber production than they 
have yielded or are now yielding 
in crops or pasture.
The loess hills of western Iowa 
have not usually been considered 
as suitable for forest growth. 
Recent invasion of the loess hills 
by forest is an indication that 
these lands may be more suitable
2 Iowa Forest and Wasteland Survey, 1935.
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Fig. 7. This aerial photograph of loess hills of Monona County shows recent forest invasion of the prairie. When 
surveyed in 1853 there were only a few small groves and a few scattered bur oak. The forest growth in this picture 
has occurred within the past 50 to 60 years.
for forest stands than was pre­
viously thought3. The present 
forest cover, illustrated in fig. 7, 
has spread naturally. The forest 
invasion has been most rapid on 
protected sites, but it has oc­
curred on exposed sites and 
rounded ridge tops.
When all physical and econo­
mic factors are considered the 
results may indicate that a high­
er percentage of the land in the 
Ida-Monona soil area should be 
in timber production.
The main forestry problems 
of the area are the management 
and utilization of existing tim­
ber; the planting of areas which 
logically should be in trees; the 
species best adapted to the area ; 
and the relative productivity 
and economic return of land in 
timber as compared with other
1 A . L. McComb and W. E. Loomis, Subcli­
m ax Prairie. Bulletin o f  the Torrey Botanical 
Club. Vol. 71, No. 1, pp. 46-76, Jan. 1944.
crops. This includes timber as 
woodland, trees for erosion con­
trol, farmstead windbreaks, field 
shelterbelts, livestock protection 
plantings and woodlots.
In general the existing wood­
lands of the area are not well 
managed to obtain full produc­
tion and wise utilization of the 
timber crop. A high percentage 
of the woodlands are pastured. 
This increases water runoff and 
erosion and destroys the new 
growth needed for rapid repro­
duction. Timberland owners are 
not familiar with the returns 
which can be expected from the 
woodlands or plantations. Few 
realize the taxation benefits 
available under the Forest Res­
ervations Act. Information on 
markets and current prices is 
generally lacking or not readily 
available to woodland owners. 
Provisions for assisting the land- 
owners in their forestry prob­
lems are inadequate.
It is not known to what extent 
trees can replace or supplement 
grass waterways and structures 
in reducing erosion and control­
ling gullies.
Trees in the upland area are 
on the north and east exposures 
and in coves. Investigations are 
needed to determine if there are 
species better adapted than bur 
oak, which is growing there now. 
It remains to be determined if 
there are species adapted to the 
more difficult south and west 
exposures.
The problems of farmstead 
windbreaks, field shelterbelts, 
livestock protection plantings 
and woodlots are important be­
cause of their economic and 
social contributions. A good 
farmstead windbreak can reduce 
the cost of heating farm resi­
dences and increase the pleasure 
of rural life. Field shelterbelts
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can give worthwhile protection 
to farm crops and result in in­
creased yields during dry peri­
ods. They also provide excellent 
cover for wildlife. Livestock pro­
tection plantings can reduce the 
amount of feed required to pro­
duce a pound of beef or a gallon 
of milk. Woodlots can be a 
source of lumber for construc­
tion of new buildings or main­
tenance of existing buildings or 
fences on the farm. The prob­
lems involved with these types 
of plantings are the rehabilita­
tion and management of existing 
plantings and the best spacing 
and species to use in new plant­
ings.
While forestry and trees have 
played a minor part in the past 
in the economic and social 
phases of agriculture in western 
Iowa, it is believed that they 
will and should play a more im­
portant part in the future. Soil
conservation and land-use plans 
for the area should not over­
look the many potential contri­
butions of the woodlands.
Improvements Associated W ith  
Land
The available farm water sup­
ply in this area varies consider­
ably. An ample supply of water 
can usually be obtained from 
drilled wells 300 to 600 feet in 
depth, but not on every farm. 
Dug or bored shallow wells in 
ravines often supply limited 
amounts of water, but many are 
located so they are subject to 
contamination by privies, or by 
surface water from poultry or 
livestock yards.
Ponds and excavated im­
pounding reservoirs have not 
often been successful on upland 
soils because of their high per­
meability and extreme erosive­
ness.
The upland soils are adapted 
to the construction of pit and 
trench silos, but such silos can­
not be used on the bottomlands.
Roads and Bridges
Closely associated with the 
problems of land use in this area 
are the roads and the number 
and size of bridges required to 
permit passage over the large 
gullies.
A satisfactory road system is 
necessary to provide for the 
transportation requirements of 
the farms. About 60 percent of 
the roads are mail routes for 
postal delivery to the farms. A 
satisfactory road system is es­
sential for marketing of farm 
products, for bringing to farms 
the services required and as an 
outlet for the farm families. 
Rural telephone and electric 
transmission lines follow roads 
in almost every community.
Pig. 8. Bridging the gullies and streams that grow larger over the years is one of the serious problems associated 
with control of runoff.
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TABLE 6. DATA ON BRIDGES IN SELECT­
ED COUNTIES INSIDE AND OUTSIDE THE 
IDA-MONONA AREA.
Counties Totalbridges
Average 
length of 
bridges (ft .)
Bridges 
per 100 
sq. miles
Woodbury 925 41 105
Monona 607 62 86
Harrison 935 50 131
Allamakee 556 47 83
Clayton 414 38 52
Dubuque 335 44 54
As an indication that the Ida- 
Monona area has a serious high­
way problem, table 6 gives some 
comparisons of the situation in 
three counties in this area as 
compared to three counties in 
northeastern Iowa.
Generally the northeastern 
Iowa counties have required 
fewer bridges because most of 
the roads were laid out before 
the land was surveyed. They 
therefore tended to follow the 
ridges and hollows. In western 
Iowa the surveys were made be­
fore the land was settled and 
the roads generally run in 
straight lines.
The straight-line roads, cou­
pled with the large gullies that 
have developed in western Iowa, 
have created a bridge problem 
that is getting worse. Numerous 
75- to 100-foot bridges are now 
required where not more than 
30 years ago 10- or 20-foot spans 
were adequate. Another road 
problem is that of highway sur­
facing. There are few natural 
supplies of gravel or rock in this 
area. Surfacing is expensive and 
few of the roads have a year- 
round surface.
Attitudes Toward the Land
When this area was first set­
tled the immediate need was to 
bring the soil into production. 
Until the land was producing 
crops it could not provide in­
come to pay for the land and 
farm homes and buildings, or 
public i m p r o v e m e n t s  like 
schools, churches, roads and 
other facilities essential to com­
munity life.
It was only after the land had
been cropped for a number of 
years that operators became 
conscious of the soil losses that 
were occurring as a result of 
intensive cropping. The first evi­
dence they saw was the disap­
pearance of surface soil from 
fields by sheet erosion. This was 
followed by the development of 
gullies which became deeper and 
wider as they cut back into 
fields.
The need to adopt soil conser­
vation practices still has not 
been recognized by all farmers. 
Some operators in this area still 
believe that the owner has a 
right to use or misuse his land 
as he sees fit. They refuse to 
recognize that there is a public 
interest in soil losses or that 
there is a responsibility on the 
part of individuals and of the 
community to preserve the soil 
for future generations. On the 
other hand many operators see 
the need for conservation and 
are adopting good land use prac­
tices.
V . PRINCIPLES OF GOOD LAND  USE IN  THE IDA-M ONONA A R E A
Soil conservation has been de­
fined as maximizing productivi­
ty of land over the long run in 
terms of what people want and 
what particular lands are best 
able to produce, in terms of costs 
and prices.
Long-time land use programs 
should consider a large number 
of interrelated factors, some of 
which are outside the geogra­
phic area being studied. For 
example, major changes in total 
crop or livestock output of this 
area may affect prices of these 
products, which in turn affect 
the profitability of land use 
shifts. Futhermore, changes in 
demand for products of the area 
will affect the profitability of 
the farming system followed.
Land use objectives and 
recommended changes needed to 
maximize long-time productivity 
of the land have been developed 
out of the best information 
available. Additional research 
may show the need for chang­
ing these recommendations. Soil 
erosion does not wait, however, 
for the completion of research. 
It is imperative that more action
be taken toward improving land 
use within the limits of avail­
able information.
It is recognized that corn is 
and will continue to be the prin­
cipal crop in the Ida-Monona 
area. This does not mean that 
the present corn acreage must 
be continued nor corn produced 
on every farm. Experimental 
studies on Marshall soils at the 
Page County Soil Conservation 
Experimental Farm show that 
total corn production per farm 
is usually increased by growing 
corn in a rotation with legumes 
rather than using the land to 
grow corn every year. Including 
legumes and meadows in the ro­
tation on Ida-Monona soils is 
important to the control of ero­
sion as well as raising corn pro­
duction. Only in this way is it 
possible to maintain sufficient 
organic matter, which is the 
basis of erosion control pro­
grams.
Hold Soil Loss to a Suggested 
Level
In order to provide for maxi­
mum farm production over a
period of years, further gully 
formation should be prevented 
and present gullies should be 
stabilized. Gullying not only des­
troys the soil beyond the limits 
of renewability; it also inter­
feres with farming efficiencies 
and soil improvement practices.
According to the best avail­
able information on Ida-Monona 
soils, gully formation can be 
controlled if soil losses on slop­
ing land are held to around 5 
tons per acre per year. This 
figure is not based on careful 
evidence and may be too large 
or too small. Nevertheless it is 
believed that soil losses of 5 tons 
can occur without danger to the 
soil in this area. Losses much 
larger than this will result in 
gullying.
The permissible loss of 5 tons 
per acre per year of these soils 
must be continually reappraised 
as information becomes avail­
able on soil and water losses, 
land use, soil fertility and chang­
ing economic supply and demand 
situations.
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Fig. 9. Estimated soil loss from different cropping systems. Marshall 
silt loam; 9 percent slope. Based on data from the Soil Conservation Experi-. 
mental Farm in Page County.
Variations From Soil Loss Level
The annual permissible soil loss 
of 5 tons per acre is an average 
for all years and may vary from 
year to year above or below this 
average. Soil losses for any 
particular year are affected by 
weather conditions, land use and 
tillage practices. Soil losses for 
a short period of years are in­
fluenced by crop rotations which 
may be regarded as rotation var­
iations. Soil losses may also be 
affected by the proportion of 
various crops grown in the ro­
tation as directed by relative 
price changes, which may be re­
garded as business cycle varia­
tions. The main point is that 
soil losses over a term of years 
should not exceed the 5 tons per 
acre considered the maximum to 
maintain soil fertility and pre­
vent gully formation.
Rotation Variations in Soil 
Losses
During the rotation cycle, soil 
losses vary with crops produced 
each year. Intertilled crops such 
as corn and soybeans result in 
considerably higher losses than 
5 tons per acre, with pasture 
crops less than this amount. As 
shown in fig. 9, soil losses from 
continuous corn experiments on 
Marshall silt loam planted up 
and down hill were 40 tons per 
acre. Continuous meadow result­
ed in soil losses of only .2 ton per 
acre annually in the same ex­
periment. Corn followed by oats 
(and sweetclover) brought loss­
es to 15 tons per acre, and a 
corn, oats and meadow rotation 
resulted in soil losses of 10 tons 
per acre.
Figure 10 illustrates varia­
tions in soil losses for individual 
crops and years of the rotation. 
Soil losses resulting from mead­
ow use are only .2 ton per acre as 
contrasted with 20 tons per acre 
from corn the following year. If 
the land is used for corn again 
the third year, soil losses jump 
to 26 tons per acre. In following 
corn with oats, soil losses are 
reduced to 13 tons per acre or 
one-half those of the preceding 
corn crop. If hay or meadow 
crops are sown with the oats and
(Figures 9, 10 and 11 adapted from  tables 
4 and 5, Browning, Parish and Glass. “ A 
Method for Determining the Use and Limita­
tion o f Rotation and Conservation Practices 
in the Control o f Soil Erosion in Iow a.”  Jour. 
Am. Soc. Agron. 39: 66-73, 1947.)
kept the fifth year of the rota­
tion, soil losses are cut to a neg­
ligible amount of .2 ton per acre. 
In both of these examples the 
crops were grown in test plots 
located on a 9 percent slope, and 
row crops were planted up and 
down hill. Losses are much 
smaller with contour farming.
Business Cycle Variations in 
Soil Losses
During the war and postwar 
years, soils were exploited to the 
end of winning the war and aid­
ing the peace. This heavy crop­
ping of the soil may have been 
temporarily profitable to farm­
ers as well as necessary to the 
nation’s welfare. But in years 
to come, soil losses occasioned 
by the war must be compensated 
for through soil improvements.
When prices of farm products 
rise rapidly, there is real incen­
tive and considerable justifica-
Fig. 10. Variations in soil losses 
during a 5-year rotation cycle of 
meadow, corn, corn, oats and meadow.
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tion for farmers to farm land 
more intensively. In an attempt 
to maximize returns, however, 
it is not justifiable to deplete the 
soil beyond the point where it 
cannot be renewed. When prices 
are low, as they were during the 
1930’s, there is justification to 
build up the soil resources for 
future emergencies and times of 
higher prices. During a period 
of low prices, land improvements 
can be made at lower costs. 
Farmers who built up their land 
during the 1930’s were in a posi­
tion to reap the harvest of large 
production, coupled with high 
prices during the 1940’s. Soil 
building programs of this na­
ture came into being during the 
1930’s. Stimulated by payments 
from the Agricultural Adjust- 
men Administration (PMA), the 
labor services of the Civilian 
Conservation Corps, the techni­
cal assistance of the Soil Con­
servation Service, and informa­
tion from Iowa State College, 
farmers adopted many conser­
vation practices. This resulted 
in a land use pattern similar to 
that shown in fig. 11. As a re­
sult of these programs farmers 
built up a reserve of fertility 
upon which they drew heavily 
during the 1940’s.
Limits of Permissible Soil Losses
The question now arises as to 
how far soil losses can depart 
from the average permissible 
loss of 5 tons per acre without, 
doing irreparable damage to the 
soil. As long as the soil losses 
occasioned by depleting crops 
such as corn can be erased by 
soil building crops such as hays 
and meadow, the soil resources 
have not been damaged unduly. 
In this instance the soil may be 
regarded as a bank account. The 
farmer is checking on his soil 
bank account when he plants de­
pleting crops such as corn. By 
checking on his soil bank ac­
count in this manner the farmer 
is using his account as an invest­
ment to make more profits for 
his family’s living and for fur­
ther improvement of his land. 
On the other hand, the farmer 
makes a deposit in his soil bank 
account when he plants soil
Fig-. 11. Reduction of the acreage of soil depleting crops during periods of 
low demand builds up soil balances that may be drawn on in periods of high 
demand.
building crops such as hays and 
meadow. His main objective 
should be to safeguard his soil 
bank account with an adequate 
balance of soil productivity.
There is a zone in soil losses, 
however, beyond which the soil 
cannot be brought back. In 
other words, the soil bank ac­
count becomes overdrawn and 
“bankrupt,” so to speak, and is 
beyond redemption. This point 
or zone begins with deep gully-
ing, an exceedingly critical point 
in land use. It is the critical 
zone between renewable and 
non-renewable soil resources. 
Although available information 
does not permit the precise de­
termination of this point, efforts 
must be made to recognize its 
importance and to stop short of 
it in land use of the area. It 
appears that this point has been 
reached in some of the Ida-Mo- 
nona soil area.
V I. LONG-TERM  LAN D  USE RECOM M ENDATIONS
This section deals with recom­
mendations for a changed farm­
ing program in the Ida-Monona 
area. It looks forward to changes 
from the present system which 
is exploiting the soil to a sys­
tem that will maintain soil re-
sources and in some situations 
improve them. The recommen­
dations take into consideration 
changes in patterns of farming 
and the influence they will have 
on people and their mode of liv­
ing.
These recommendations are 
based on the limited knowledge 
and information now available 
and must be considered as pre­
liminary. Then, too, economic 
conditions are constantly chang­
ing so that any set of recommen­
dations must be continually re­
appraised and adjusted in light 
of such changes. It is necessary 
to appraise the future, and this 
area has been visualized as part 
of a national economy not great­
ly different from that which pre­
vailed in the United States in the 
early postwar period. These 
recommendations may be modi­
fied by later developments and 
as more and better information 
is available.
General Management of 
Resources
In considering how farms 
should be managed and what 
crops should be produced, farm­
ers must pay attention to all 
their resources—to the use of 
the land, labor, capital and man­
agement. The best use that can 
be made of one resource must be 
considered in the light of how 
it affects all the others.
In deciding how much of one 
crop, such as a forage, should 
be grown, it is necessary to con­
sider how that crop will fit into 
the farm’s general crop and live­
stock program.
Individual farmers consider 
certain factors when making de­
cisions as to programs aimed at 
getting the greatest return from 
land, labor, capital and manage­
ment. These are: (1) the rates 
at which these resources can 
substitute for or work along 
with each other, (2) the relative 
cost in money or effort and (3) 
the scarcity of various re­
sources.
National programs, likewise, 
should be considered on the 
same basis. Just as a single 
farmer must look at the entire 
picture when he makes decisions, 
so must those who plan larger 
programs. Only in this way will 
the incomes of farmers and the 
living standards of society rise 
to the highest levels.
Farmers do not always adapt
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their resources in the best man­
ner. There are certain princi­
ples, however, which serve as a 
guide if the individual and socie­
ty are to realize the greatest 
benefits.
Important here as they apply 
to capital, labor and land re­
sources in combination are: (1) 
the advantages farmers in a par­
ticular area have for certain 
kinds of farm production com­
pared to other areas; and on the 
(individual farm, (2) principles 
of products or enterprise combi­
nations, (3) principles of re­
source combinations for single 
commodities and (4) principles 
of scale of operations or intensi­
ty of production.
General Considerations
Based upon these principles of 
land use, two general types of 
shifts and improvements in land 
use in the Ida-Monona area are 
indicated. First are the adjust­
ments to be made on the individ­
ual farms; the second those that 
go beyond the farm boundaries 
and affect the general public. 
These latter improvements in­
clude such things as changing 
road systems, construction of 
large dams and silting basins, 
reforestation when feasible, and 
the like.
One of the first steps recom­
mended in correcting the present 
situation is a survey of changes 
needed in the road system to bet­
ter adapt it to proper utilization 
of the land.
The best kind of road system 
must take into account land con­
tour, population centers and 
community centers of interest 
such as churches and schools. 
But it must be modified to fit 
the needs of the present farm 
building sites which are head­
quarters for the operation of the 
farms. A  wisely designed road 
system will encourage many 
farm building sites to be relocat­
ed during the next 25 or 50 
years. Changes in road layout 
cannot readily be made under 
present laws of road abandon­
ment.
Along with the construction 
of a revised road system should
go the building of larger dams, 
silting basins, planting of trees 
and the like in or adjacent to 
the area. These public invest­
ments are needed to overcome or 
offset the effects of gullying 
that has already occurred or as 
a part of the future erosion con­
trol system. Such improvements 
will contribute to flood control 
programs outside the area. In 
many cases these dams, reser­
voirs and the like can be com­
bined with the revised road sys­
tem in order to reduce public 
cost and increase their effective­
ness.
Over a period of years, a large 
capital investment in structures 
that make it possible to carry 
the runoff water down to the 
level of the river bottom, and 
thus partially fill the deeper 
gullies and prevent their exten­
sion, would permit a larger 
acreage of row crops in the area 
than could otherwise be grown. 
The people in the area could 
probably afford a considerable 
capital investment in such struc­
tures in view of the long-run in­
come benefit. The size of the 
capital investment needed and 
the income effect compared to 
other choices have not been 
studied in detail.
Public investments such as 
these generally result in increas­
ed values of land adjacent to the 
improvements. Careful esti­
mates should be made of the pri­
vate gain likely to accrue to 
those living within the area. 
These gains should be assessed 
against the area. But such a 
charge should be distributed 
over a long enough period of 
time to avoid an undue burden 
on the people now living there. 
If private gains resulting from 
public investments are not as­
sessed against the area, the 
present property holders will ob­
tain windfall gains. But care 
must be used because if a great­
er cost is charged against the 
area than is justified by the 
gains, the people will be uninten­
tional victims of a capital levy 
or other similar costs. Gains 
not accruing to local people 
should be paid for by the general 
public.
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TABLE 7. PROPOSED LAND USE CHANGES ON UPLAND SOILS TO REDUCE EROSIONI 
TO A  MAXIMUM OF 5 TONS AVERAGE LOSS PER ACRE PER YEAR IN WOODBURY
COUNTY, IOWA2.
Soil
type
Present 
land use
Estimated
present
acreage
Proposed acreage change Percentage change
Increase Decrease Increase Decrease
Monona Corn 67,000 17,000 25
Oats 33,000 7,000 21
Hay & m. 33,000 24,000 73
Ida Corn 45,000 22,000 49
Oats 22,000 8,000 36
Hay & m. 22,000 30,000 132
Upland, Corn 63,000 10,000 16
alluvial and Oats 21,000 5,000 24
colluvial Hay & m. '  21,000 5,000 24
Other upland Corn 17,000 5,000 30
Oats 8,000 2,000 25
Hay & m. 8,000 7,000 87
Total upland Corn 192,000 55,000 29
Oats 85,000 12,000 14
Hay & m. 85,000 67,000 79
Total acreage 362,000
1 Greater details on the basic facts presented in this table and table 8 are in the committee’ s 
files.
2 The likely effect on net farm  income of the area if  these changes were made has not been 
studied.
TABLE 8. PROPOSED LAND USE CHANGE ON MISSOURI R IVER BOTTOM TO MAXIMIZE 
CROP OUTPUT IN WOODBURY COUNTY.
Present 
land use
Estimated
present
acreage
Proposed change Percentage change
Increase Decrease Increase Decrease
Corn
Oats
Hay and meadow 
Total
49.000
25.000 
5,000 17,000
16,000
1,000
340
33
4
79,000 17,000 17,000 340 37
Basic Recommendations
The core of the recommenda­
tions for this area consists of a 
combination of a farming sys­
tem with necessary public works 
to reduce soil losses to an annual 
average of 5 tons per acre per 
year. Experience indicates that 
it is not so much the crop-yield- 
reducing effects of erosion that 
are of first concern to the farm­
ers in the area. Rather it is the 
increased physical difficulties in 
farming caused by gully forma­
tion. The public cost of large 
gullies that cross the roads has 
already been noted. The prob­
lems caused by local floods and 
the settling of silt outside the 
area during and following heavy 
rains have been mentioned.
The acreage figures in tables 
7 and 8 give estimated change 
in land use in Woodbury County 
required to make these recom­
mendations effective. But such 
a land use pattern is not a goal 
in itself. Rather it pictures the 
probable over-all land use pat­
tern that will result if the ero­
sion control goals are reached.
Supporting Mechanical Practices
Shifts in acreage alone will 
not be sufficient to attain the 
long-time conservation goals de­
sired for this area. Along with 
the acreage adjustment the gen­
eral adoption of certain erosion 
control and soil management 
practices will be necessary.
Among the practices which 
should be used generally on 
farms in this area are terracing, 
contour planting, contour list­
ing of intertilled crops, strip
cropping and full use of all crop 
residues and manures.
Terraces are more effective in 
controlling runoff and erosion 
than any other mechanical prac­
tice. Level terraces work well 
on the permeable soils of this 
area. Much of the area is steep­
er, however, than 12 percent— 
the upper limit for which crop­
land terraces are recommended.
Contour listing should be used 
both in the areas which have 
been terraced and in those too 
steep to terrace. It is twice as 
effective as contour surface 
planting in reducing runoff and 
erosion. Soil and water losses 
on contour-listed cornfields have 
been found to be only one-fifth 
as great as on fields planted up 
and down the slopes. Weed con­
trol is easier, too, on contour- 
listed fields.
Contouring reduces runoff 
and erosion and increases crop 
yields, but it has definite limita­
tions as an erosion control mea­
sure. The capacity of the small 
contour furrows is limited. They 
work best, therefore, on land 
that is not too steep and when 
rainfall is slow and gentle. The 
small furrows break through 
during hard, driving rains and 
they are relatively ineffective on 
slopes above 14 percent.
Strip cropping helps to break 
up long slopes and when used in 
combination with contour plant­
ing makes erosion control pro­
grams more effective.
On most farms a combination 
of all erosion control practices 
will be most effective.
Along with these mechanical
TABLE 9. ESTIMATED AVERAGE YIELD PER ACRE BY SOIL TYPES RESULTING FROM 
THE PROPOSED LAND USE PLAN IN WOODBURY COUNTYi.
Soil types
Yield per acre
Corn, Bu. Oats, Bu. Hay T. Pasture, Days
Present Future Present Future Present Future Present Future
Monona 39.4 59.7 30.0 40.0 1.5 2.3 75 130
Ida 19.6 39.4 15.0 28.0 0.8 1.3 • 37 80
Upland, alluvial and
colluvial 55.0 70.0 36.5 50.0 2.5 3.0 100 150
Upland, other 33.7 50.0 25.0 40.0 2.5 2.9 62 120
Bottomland
(Missouri River) 40.0 50.0 30.0 40.0 2.1 2.7 100 119
All land 40.5 60.0 27.5 40.8 1.7 2.2 71 115
1 Estimated future yields assure the adoption o f crop rotation, improved cultural practices and 
mechanical practices as needed.
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practices it is essential that or­
ganic matter be incorporated in 
the soil to the fullest possible 
extent. Crop residues and 
manure, either on the -surface 
or mixed with the soil, will help 
to reduce runoff and erosion. 
By disking or otherwise incor­
porating cornstalks into the soil 
instead of burning them—which 
is a common practice on the 
Missouri River bottoms—much 
organic matter will be put back 
into the soil. In addition, the 
total amount of available nitro­
gen for crop growth will be in­
creased.
The shifts in crop acreage and 
the adoption of other recommen­
ded erosion control and soil man­
agement practices would be ex­
pected to increase the yield per 
acre of the various crops. The 
changes that could be expected 
to occur are shown in table 9.
Livestock Adjustments
Changes in the crop produc­
tion pattern of the area would 
be expected to bring about some 
changes in the livestock plan. 
To illustrate what would happen 
to the total feed supply on a 
200-acre upland farm in Wood­
bury County if the general shift 
in cropping pattern were applied 
to it the data shown in table 10 
have been computed.
Table 11 gives the livestock 
program and approximate feed 
requirements for this livestock 
program on an average 200-acre 
farm.
Comparing present production 
figures in table 10 to feed re­
quirements in table 11 indicates 
that all of the pasture, hay and 
oats and about 75 percent of the 
corn are fed on upland farms in 
the area as a group. This would 
suggest that about 25 percent 
of the corn produced on these 
upland farms is surplus corn for 
sale outside the area.
The production figures for the 
present and proposed land use 
program in table 10 indicate a 
small increase in total produc­
tion of corn and oats under the 
proposed system.
The proposed land use pro­
gram increases hay and pasture.
Acreage Percent Change
Present Proposed Increase Decrease
Corn 99 72 27Oat 43 38 12Meadow 22 38 74
Pasture 22 38 74
Estimated Production
Corn 3920 bu. 4260 bu. 9Oat 1170 bu. 1550 bu. 32Hay 36 tons 80 tons 128
Pasture (days) 1524 days 4260 days 179
1 Various upland soil types in the county figured on percent o f total soils. The 'various soil 
types included in the same percentage as they bear to the total. Estimated present and proposed 
acreages and estimated yields prepared by the Agronomy Section o f the Iowa Agricultural E x­
periment Station.
TABLE 11. PRESENT LIVESTOCK PROGRAM AND FEED REQUIREMENTS! FOR AN 
AVERAGE 200-ACRE UPLAND FARM, WOODBURY COUNTY.
Livestock No.2 Cornbu.
Oats
bu.
Meadow 
tons |
Pasture
days
Hogs 85 1700 600
Feeders and
Stockers 17 ‘ 700 185 17 800
Milk cows 6 180 130 18 900
Poultry 150 300 160
Horses 3 75 120 4
Total 2955 1195 39 1700
! “ A Graphic Summary of Iowa Livestock and Poultry,”  USDA Bui. 926 also Iowa Department 
o f Agriculture, Bureau of Agricultural Economics and 1946 Iowa Farm Census.
2 ‘ ‘Approximate Feed Requirements for Livestock,”  Pam. 121, Agricultural Extension Service, 
Iowa State College.
Therefore, the main adjustment 
in feed use hinges on increased 
forage crop utilization.
Increased forage crops might 
be utilized by: (1) an increase 
in the amount of hay and pas­
ture fed per head of livestock, 
particularly cattle, and (2) an 
increase in number of roughage­
consuming livestock, mostly cat­
tle.
Neither of the above changes 
is easy to carry out in any large 
degree. Increasing the hay and 
pasture fed per head of feeder 
cattle will change the marketing 
schedule to be followed and the 
use of the farmer’s labor. Such 
a marketing change may either 
increase or decrease net returns. 
Increasing the number of cattle 
brings about the need for addi­
tional capital, buildings and 
equipment, and adds to the risk. 
The effect on net income to the 
individual farmer from a larger 
cattle enterprise will vary in 
each case. The increased sup­
plies o f fed cattle in the fall 
months if such changes are gen­
eral among farmers, might re­
sult in lower prices for finished 
cattle at that time of year.
Due to the importance of cat­
tle feeding in the western Iowa- 
eastern Nebraska area of which 
this is a part, any program that 
would bring about a large shift 
in the proportion of hay and 
pasture to corn in this feeding 
area would have a noticeable 
effect on the entire cattle feed­
ing industry.
In view of the limited knowl­
edge and information available, 
no attempt has been made to 
set up a livestock program and 
feed budget to fit the proposed 
land use program. The main 
home market available for the 
large increase in forage crops 
suggested would be a larger cat­
tle enterprise of some kind.
Some increase in numbers of 
milk cows in this area might be 
expected, but any important in­
crease in dairying in the near 
future is unlikely. The regional 
shifts in dairy production now 
going on do not indicate any 
large increase in western Iowa.
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Specific Recommendations
In the upland area (as indi­
cated by the proposed shifts in 
land use in Woodbury County) 
the acreage of corn should be 
reduced by about 27 percent, 
that of oats by 12 percent and 
the acreage of hay and rotation 
pasture increased about 74 per­
cent (table 10). A  small amount 
of cropland would be shifted to 
permanent pasture. Some addi­
tional land would be used for 
forestry purposes, but no esti­
mate has been made of the exact 
acreage to be so used.
Adjustments in the use of bot­
tomland are mainly to maximize 
income over the longer term and 
reduce risk. Soil loss is not a 
factor.
It is assumed that a number of 
agronomic and engineering prac­
tices will soon become standard 
farming practices in the area. 
Among these are contour list­
ing and planting, use of terraces, 
grassed waterways, more trees 
and timber, buffer strips or 
strip cropping, small dams and 
more definite crop rotations. 
The purpose of using these is 
sixfold. They should:
1. Provide means for infiltra­
ting larger amounts of 
rainfall into the soil.
2. Provide better ways of con­
ducting surplus water off 
the land and into streams 
without undue soil loss.
3. Maintain a favorable phy­
sical soil structure and fer­
tility level.
4. Prevent gully formation so 
that mechanized farming 
can readily be carried on.
5. Include methods that per­
mit as large an acreage of 
corn as is consistent with 
erosion control goals and 
maximum total production.
6. Include practices that are 
within the skill and finan­
cial ability of the rank and 
file of farmers who are to 
use them.
More flexibility in land use is 
possible in attaining erosion con­
trol goals than can be shown in 
a single table of land use data. 
Some farmers will use more sod 
crops and others more mechani­
cal practices as a partial substi­
tute for sod or close-growing 
crops in controlling erosion. For 
example, a farmer may choose 
to use more terraces than the 
usual practice. This will require 
a greater capital investment and 
larger operating costs but allow 
a somewhat smaller sod crop 
acreage to control erosion to the 
same degree in his particular 
case. Even though erosion is 
controlled with mechanical prac­
tices it should be recognized that 
sod crops are essential to main­
tain soil productivity. Many 
such variations will occur among 
farms or from time to time on 
the same farm as the most prac­
ticable combination of erosion 
control methods.
Attainment of the conserva­
tion goal for the area will not 
necessarily be followed by a 
static farming pattern. Three 
kinds of adjustments in cropping 
plans will continually recur. The 
goal is to have the average of 
these kept within the accepted 
minimum soil loss level and not 
exceed certain broader soil loss 
limits at any time. These three 
adjustments are due to:
1. Conditions rising from cli­
matic and other natural 
factors. Loss of seedings 
by drouth, for example, 
would change the crop plan 
pattern for the following 
year.
2. The life cycle of the farm 
family. The cropping plan 
to be used by a young farm­
er with limited capital is 
different from the one that 
the same man will use in 
later years as he gains capi­
tal and experience. Simi­
larly, the tenture change of 
a particular farm from 
ownership to tenancy and 
back to ownership again 
will modify the crop plan 
from one time to another.
3. Variations in general eco­
nomic conditions often call 
for changes in the crop 
plan. At one time, grain 
may be in relatively strong 
demand and the price high; 
at another time prices may 
favor livestock, perhaps the 
roughage-consuming kind.
Such relative price changes, 
it should be noted, reflect 
the over-all demand by 
society. Competent farm­
ers are alert to changing 
conditions and modify their 
farming program to take 
advantage of them.
Income Effects
To the extent that the recom­
mendations widen the margin 
between gross income and costs 
the result would be an increase 
in net farm income. Many of the 
recommendations are likely to 
have this effect so a good deal 
of reliance can be placed on the 
likelihood of their resulting in 
increased farm income. This is 
probable even though the 
amount of such increase is im­
possible to estimate on the basis 
of present knowledge.
If some practices should nar­
row the margin between gross 
income and costs, lower net in­
come would, of course, result 
from their use. This more often 
occurs during the early stages 
of crop acreage adjustment to 
conservation farming.
The net income effects of a 
general and considerable shift 
in land use in the area cannot be 
estimated with any degree of 
precision. Much depends on the 
relative level of farm product 
prices in the future and the costs 
of producing different product 
combinations. Income effects 
from such changes in land use 
vary widely from farmer to 
farmer. A farmer who has in­
herent management ability to 
handle the revised farming sys­
tem might find it quite profit­
able to adjust, while another 
farmer with more limited man­
agerial capacity might find the 
shift to be unprofitable. The in­
come effects would also be dif­
ferent during the period of 
transition than they would be 
after a longer period had elaps­
ed.
Other Recommendations Implied
The above land use recom­
mendations have inherent in 
them many less specific recom­
mendations as to the type of 
farming to be followed and kinds
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and intensity of livestock pro­
duction needed. Obviously, the 
recommendations call for great­
er emphasis on the use of rough- 
age relative to grain in total 
f e e d  consumption. Whether 
farmers will find it advanta­
geous to keep enough roughage-
consuming livestock to use up 
the proposed hay and pasture 
supply has not yet been deter­
mined. It might pay to plow 
under some of the forage as 
green manure rather than feed 
it. Capital, labor and building 
requirements as well as the set
of skills needed by farmers will 
change. Economic risk might 
increase or decrease; we do not 
know which would happen. 
There would also be a need for 
changing the prevailing types of 
leases used on rented farms.
V II. INTERM EDIATE LAND  USE ADJUSTM ENT
It is obvious that the final 
goal of averaging out soil losses 
at the level recommended must 
be reached by gradual changes. 
No one can predict accurately 
the number of years needed to 
make complete adjustment. It 
is possible also that certain of 
the assumptions on which the 
recommendations are based will 
need to be modified before the 
goal is reached. Ajid it may be 
that new technology will sug­
gest a considerable modification 
of these land use recommenda­
tions.
Because of the need for 
gradual change and to allow for 
possible changes in final recom­
mendations, a series of interim 
guideposts might well be estab­
lished in a county or community. 
These interim goals might be 
set up as outlined in table 12. 
Some such procedure should help 
farmers, farm leaders and pro­
fessional agricultural workers 
as well as the public generally to 
visualize the series of progres­
sive changes needed. The effects 
of each separate change could 
be seen as the farming system 
is moved toward a conserving 
basis. It would give those re­
sponsible for carrying on the 
educational, demonstrational 
and technical advisory programs 
a more exact and comprehensive 
basis for their work.
TABLE 12. SUGGESTED OUTLINE FOR ESTABLISHING INTERIM CONSERVATION AND LAND USE GOALS1.
Proposed change
Soil
conditions
Crop
yields
Effects on farms in the area as to
Feed Capital Farm Farming Net farm
production needed size type income
1. Use o f best known rota­
tions and practices only. 
(Little land use change)
2. Use o f (1) plus 20 per­
cent increase in sod crops
3. Use o f (1) plus 35 per­
cent increase in sod crops
4. Use o f (1) plus 50 per­
cent increase in sod crops. y
1 The improved road plan, public capital investment for erosion and flood  control purposes and certain amounts o f  forest plantings could be a 
part o f  each level o f change.
V III. PUBLIC AN D  PRIVATE RESPONSIBILITIES AN D  RELATIONSHIPS
Where land use shifts and soil 
conservation are profitable to 
the farmer, public responsibili­
ties are limited largely to re­
search and education. Research 
is necessary to discover and de­
velop the practices and systems 
required to attain conservation. 
Education is needed to translate 
research into action on individ­
ual farms. If desired, the edu­
cational process can be speeded 
up considerably through incen­
tive payments and technical as­
sistance to farmers.
Conservation often pays from 
the farm viewpoint over a 
period of years, but for various
reasons, including rental ar­
rangements and lack of capital, 
the individual farmer fails to 
follow the desired practices. In 
such instances, society may help 
remove such obstacles in the 
public interest of conservation.
Public responsibilities for soil 
conservation, however, may and 
frequently do go beyond those 
practices profitable to individual 
farmers. This is particularly 
true where:
1. Public interest is longer 
term and more lasting than 
the interests of individual 
farmers.
2. Benefits that accrue away
from the farm where im­
provements are made may 
justify greater expendi­
tures on a particular farm 
than can be undertaken 
profitably by the farmer.
These principles have long 
been recognized in land reclama­
tion projects and flood control 
levees and dams. But only in 
recent years have they been in­
corporated into soil conservation 
programs. From the viewpoint 
of soil conservation, the Little 
Sioux watershed program in 
northwestern Iowa may serve as 
an example. This program, now 
in its early stages of develop-
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Total Initiation and 
Maintenance Costs
Responsibility o f  pub­
lic— but public expen­
ditures on private 
lands should be pro­
tected.
R  e s p o n sibility of 
farm  owners and op­
erators supplemented 
by public research 
and education.
Fig. 12. This diagram illustrates the 
degree to which land owners and the 
general public should share costs of 
soil conservation practices.
ment, covers 4,502 square miles 
of productive but rapidly erod­
ing soils. The program has a 
twofold objective: (1) to hold 
the soil and water in place, thus 
benefiting the land on which 
conservation improvements are 
made, but also important, to 
hold soil and water from damag­
ing downstream areas with 
floods and silt. The estimated 
goal is to reduce maximum 
water flow by 20 percent and 
siltation by 55 percent; and (2) 
to help maintain the productivity 
of the land for the benefit of 
future generations as well as 
this generation of citizens.
Let us illustrate these princi­
ples in a specific sub-watershed 
of the Little Sioux. The Nepper 
project, named after the princi­
pal land owner, S. A. Nepper, 
includes only 500 acres, yet is 
costing $67,000 in on-site con­
struction costs. This is $134 per 
acre of public expense in addi­
tion to what Mr. Nepper and 
his neighbors will spend on sup­
plementary practices and main­
tenance measures. Obviously, 
individual landowners cannot af­
ford to undertake such expendi­
Justified by 
public interest
Profitable to 
farm  owner
tures and make them pay out 
during their lifetimes. Yet, 
society may afford such an in­
vestment providing its costs in 
terms of offsetting benefits can 
be distributed not only over fu­
ture generations but also over 
hundreds of acres of land down­
stream which may benefit from 
keeping water and silt in the 
Nepper area where it is an asset 
and not a damage.
This does not mean that 
society can use expected future 
and off-site benefits to justify 
any and all types of land im­
provements in the name of soil 
conservation. Care should be 
taken that public funds are ex­
pended where expected public 
benefits are greatest and beyond 
the costs involved. Care should 
also be taken that public invest­
ments on private land are ade­
quately protected from exploita­
tion by individual farm opera­
tors and owners. In this respect 
the soil conservation district is 
widely recognized as an appro­
priate instrument for protecting 
public interest.
Although districts are legally 
designated as units of local gov­
ernment, they do not have the 
customary borrowing, policing 
and taxing powers commonly en­
joyed by other local units. In 
only two states, California and 
Colorado, have the districts been 
granted taxing power in their 
own right. However, in several 
other states the county govern­
ing bodies have been authorized 
to tax and appropriate money 
for special or general work car­
ried on by districts. For ex­
ample, the Iowa legislature in 
1947 authorized county govern­
ing bodies to levy a small tax 
for the maintenance of flood 
control works.
To be effective the district 
should be empowered to do more
than merely facilitate education 
and technical assistance to farm­
ers. Funds are needed to main­
tain erosion control and water 
conservation installations which 
have been built at public ex­
pense. Also, means should be 
provided to prevent a small mi­
nority of land owners and opera­
tors from unduly damaging 
neighboring farms and public 
property (such as roads and 
bridges and water reservoirs) 
through erosive farming prac­
tices.
To carry out some of the more 
needed land use adjustments it 
may be necessary to use the tax 
power if the individual defaults, 
and charge the cost of the soil 
conservation practices to the 
land. Our weed control laws and 
drainage district organizations 
afford precedents for such ac­
tion. The public importance of 
soil conservation measures ap­
pears to be just as great as or 
greater than that of weed con­
trol or drainage.
Finally, the district might be 
given the power and funds to 
acquire small but strategic acre­
ages which are unusually severe 
sources of gullies and sheet ero­
sion and retire such areas from 
farming. If such areas are wide­
spread, it may be desirable to 
zone them out of farm use in 
favor o f forestry or other more 
conservative types of land use. 
Of course, such powers must 
come through state enabling 
legislation. It is important that 
these types of control measures 
be preceded and supplemented 
by adequate educational pro­
grams so that individuals may 
go forward with conservation 
with a minimum of control mea­
sures.4
4 W e  have not attempted to appraise the eco­
nomic and social implications o f such meas­
ures. This is used for illustrative purposes 
since the com m ittee''has made no exhaustive 
analysis o f the situation.
IX . MORE INFORM ATION IS NEEDED
A study of the kind reported 
in this publication helps to un­
cover and emphasize the consid­
erable number of problems for 
which no satisfactory answers 
are now available.
It has been necessary in for­
mulating this report to draw 
upon many sources of material 
and to lean heavily on the ex­
perience and knowledge of men 
familiar with the Ida-Monona 
area and its problems.
Looking to the future, there
appears to be a real need for 
land use studies to: (1) deter­
mine the precise nature and 
magnitude of land use problems, 
(2) help formulate specific land 
use objectives, and (3) discover 
and develop farming systems,
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land use practices and institu­
tional adjustments contributing 
to the realization of these ob­
jectives.
Since the Ida-Monona area is 
wholly within the Missouri River 
watershed, efforts should be 
made to integrate all research 
work undertaken by states and 
the United States Departments 
of Agriculture, Interior and De­
fense as part of the Missouri 
Basin development program.
Briefly summarized, areas in 
which further extensive research 
is needed are:
A. Basic inventory studies in­
cluding: (1) Surveys and classi­
fication of soils, erosion and 
slope. (2) Surveys of land use 
patterns and tillage, farming 
and livestock practices. (3) Sur­
veys of tenure arrangement, 
land values, credit and attitudes 
toward the land. (4) Surveys of 
farm organization and manage­
ment practices.
B. Studies of specific problems 
and practices including: (1) 
Conservation objectives a n d  
zone of permissible variation.
(2) Gully origin and control.
(3) Reorganization of road lay­
outs. (4) Water table investiga­
tions covering methods of drain­
ing bottomland; effect of levees 
on drainage; and silting basins 
to reduce ditch maintenance and 
improve the soil. (5) Irrigation 
studies. (6) Problems relating 
to use of level terraces, contour 
listing and other tillage prac­
tices on Ida soils. (7) Time, 
method and rate of seeding 
and utilization of legumes and 
grass mixtures. (8) Forage crop 
production and use. (9) Live­
stock production research. (10) 
Analysis of livestock rations 
with increased roughage con­
tent. (11) Research on crop 
adaptation and management. 
(12) The effect of different 
cropping practices on soil and 
water losses and on crop 
yields. (13) Cover crops in re­
lation to soil and water conser­
vation and crop yields. (14) 
Weed control. (15) Machinery 
for conservation farming. (16) 
Research in tillage practices. 
(17) Research in forest produc­
tion and management. (18) Re­
lationship of land use to size 
and shape of ownership and op- 
eratorship units. (19) Research 
in rental arrangements. (20) 
Residual values of recommended 
practices and improvements as 
a basis for compensation provi­
sions in leases. (21) Capitaliza­
tion of soil exploitation in land 
values. (22) Adaptation of credit 
to land improvement needs. (23) 
Economic implications of the 
proposed Missouri Valley devel­
opment.
C. Analysis of recommended 
land use adjustments, practices 
and farming systems including: 
(1) Classification of land. (2) 
Economic analysis of proposed 
land use adjustments. (3) Ex­
tent to which it is profitable for 
the individual to carry out land 
use adjustments and land im­
provements.
D. Studies of alternative 
methods and organizations for 
carrying out desired land use 
adjustments i n c l u d i n g :  (1) 
Methods and means whereby all 
land use and conservation pro­
grams may be better integrated 
toward achieving unified objec­
tives. (2) Interrelationships be­
tween federal, regional, state 
and local efforts to achieve de­
sired land use objectives in 
terms of the appropriate respond 
sibilities of each. (3) Appraisal 
of grants, credit, technical assis­
tance, demonstrations, e$uca-
tional work and legislation as 
alternative and complementary 
procedures in achieving desired 
land use objectives. (4) possible 
changes in the district organiza­
tion more conducive to desired 
land use adjustments. (5) Possi­
bilities of rural zoning in carry­
ing out land use adjustments 
and making such adjustments 
more effective. (6) Analysis of 
current programs in terms of 
techniques used and achieve­
ment of objectives.
E. Analysis of comparative 
advantage of Iowa land in pro­
ducing the products and services 
needed to satisfy demands, both 
domestic and foreign.
This outline serves only to 
emphasize that recommenda­
tions which are aimed at chang­
ing the operational pattern of a 
single farm or of all the farms 
in a geographic area become in­
creasingly involved. Every ac­
tion has a counter-action and 
each is involved in a chain of 
reactions.
Although final and conclusive 
information is not available on 
all of the interrelated factors 
which must be dealt with in the 
Ida-Monona area, the urgency 
of the apparent problem is such 
that immediate action is needed. 
This should be accompanied and 
as far as feasible preceded by in­
tensive research in the fields in­
dicated above.
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